The ar� cle is an eff ect of the project -"Financializa� on-impact on the economy and society"-interna� onal conference, conducted by the University of Informa� on Technology and Management in Rzeszów with Narodowy Bank Polski under the scope of economic educa� on programme
L e concept of nancialization
Financialisa� on is a term most commonly used to describe the changes of rela� ons between the real and fi nancial sector in the economy. The la� er starts to play a commanding role (Falkowski, 2011, p. 1) . Under this term there are hidden numerous issues such as increasing debt of households, growing earnings from fi nancial opera� ons or a worldwide surge in mobility of capital (Stockhammer, 2010, p. 2) . What is more, fi nancialisa� on intensifi es the transforma� on process of the economy, both in macroeconomic and microeconomic scale. It enlarges the role of the fi nancial sector, distributes yields from the real sector to the fi nancial and it is supposedly responsible for higher frequency of economic crises and makes the economy more prone to them (Palley, 2007, p. 2) . However, probably the most complete defi ni� on of fi nancialisa� on is given by Epstein (2005, p. 
3): "it means the increasing role of fi nancial moti ves, fi nancial markets, fi nancial actors and fi nancial insti tuti ons in the operati on of the domesti c and internati onal economies".

Determinants of nancialization of commodity markets
The globalisa� on processes of interna� onal fi nancial markets in the 2 nd half of the twen� eth century is one of the milestones that enabled fi nancialisa� on to happen. As a result, there was a signifi cant increase in the scale of global capital fl ows, fi nancial ins� tu� ons and variety of fi nancial instruments, especially with the growing usage of deriva� ves. The role of commercial banks as fi nancial intermediaries decreased and in their place nonbanking fi nancial ins� tu� ons and ins� tu� onal investors (such as insurance companies, investment funds or pension funds) gained importance (Oręziak, 2004, p. 154) . However, these en� � es are more prone to risky ways of making extra profi t, especially via using various, commonly highly complex deriva� ves. Nevertheless, the above men� oned structural changes in interna� onal fi nancial markets would not be possible without the deregula� on processes in the industrialized countries a� er the oil crises in the 1970s (Russo & Zanini, 2010) .
There are many prerequisites jus� fying fi nancialisa� on of commodity markets, which can be observed in the high vola� lity of commodity prices. One of the major reasons for this is the progressive dis� nc� on between fi nancial markets and the real economy, which may be the cause of inadequate microeconomic decisions being made by investors closing deals for their produc� on purposes. The next process is the "virtualiza� on" of capital, highly connected with the above-men� oned separa� on of fi nancial markets and the real economy. This term states that an increasing part of capital in the global economy is only in the form of digits on electronic accounts. O� en this virtual money raises more money which has only a founda� on in other virtual digits, unlike in the previous world economy, being covered by goods, commodi� es or services (Dudziński, 2011, pp. 23-24) . Another factor enabling fi nancialisa� on of the world economy, including commodity markets, was undoubtedly the quan� ta� ve easingused by the majority of developed countries as solu� ons to the subprime mortgage crises of 2007 and 2008. The policy of low interest rates by the European Central Bank, Bank of Japan and Federal Reserve System of the USA (FED)con� nued to fl ood the economies with cheap capital. Just recently in 2014 FED decided to withdraw from these policies (Rushton, 2014) , while other central banks con� nue them. Economists and journalists "e-Finanse" 2016, vol. 12 / nr 4 Jan Żelazny
Financialization and commodity market stability
The ar� cle is an eff ect of the project -"Financializa� on-impact on the economy and society"-interna� onal conference, conducted by the University of Informa� on Technology and Management in Rzeszów with Narodowy Bank Polski under the scope of economic educa� on programme point out that a policy of cheap capital introduced by central banks, which originally was meant to strengthen economic growth, is not as eff ec� ve as it was supposed to be. This is because the major corpora� ons and fi nancial market investors are using cheap capital to mount a comeback of their pre-crisis posi� ons through investments on fi nancial and commodity markets (Warwick-Ching, 2013) , whereas the governments assumed they would allocate it for investments benefi cial to economic growth.
Beside changes in fi nancial markets, dynamic growth of the emerging markets has also played a vital role in fi nancializa� on of commodity markets. The biggest countries such as the People's Republic of China or India base their development on intense consump� on of commodi� es, especially metals. Domes� c enterprises in the vast majority use a material intense way of producing goods and services, for construc� on, infrastructure and manufacturing. According to the World Bank, China was responsible in 2009 for almost 30% of global import of copper and 25% of aluminum. But not only metals are consumed in huge quan� � es. In the same year, China imported over half of global produc� on of soy and almost 30% of co� on (Roache, 2012, pp. 21-22) . Moreover since 1990 consump� on of industrial metals such as aluminum, copper, lead, � n, nickel and zinc (called refi ned metals) increased in China seventeen � mes (in India only two � mes). Chinese importance in global metal consump� on of these metals rose from 5% in 1990 to 41% in 2011 (while India to around 3%). What is more, in the Chinese economy the usage of metals grew by 15% a year, while the demand in the rest of the world stood quite s� ll. In addi� on, the economists from the World Bank predict that the demand for commodi� es (especially metals) from the Chinese economy in the second decade of the 21st century will remain high, and the la� er giant -India, in the upcoming years will dynamically increase its demand for commodi� es (World Bank, 2012, p. 61) . However, the produc� on of metals is systema� cally increasing (Natural Environment Research Council, 2013) , its growth is slower than the demand from Chinese enterprises. Simultaneously, the rising prices of metals being the result of increasing demand is used and ar� fi cially augmented by investors, mostly profi teers, making more and more transac� ons which addi� onally strengthens the demand, which leads again to higher prices.
The next factor gaining importance for commodity markets in recent years is the growing produc� on of biofuels. Their usage is not a novelty, but due to new legisla� on introducing policies concerning sustainable and environmentally friendly growth in the USA and European Union in the fi rst decade of 21st century, biofuel has become more popular. The combina� on of fi nancial grants and growing oil prices led to development of the biofuel industry in the USA, which is the recipient of one third of US produc� on of grains (Ke Tang & Wei Xiong, 2012, p. 64) . This increases the demand for grains, and as well its prices.
The European Commission (EC) in its research predicts that to fulfi ll the requirements of the Europe 2020 plan (where ethanol is supposed to stand for about 10% in fuel markets in the EU, and biodiesel another 10%) there is a need to increase the global produc� on of grains by about 2.5% for ethanol, and as well an extra 19% growth in produc� on of vegetable oils before the year 2020. The EC also foresees that this may lead to about a 24% surge of prices for agricultural commodi� es being used for produc� on of ethanol and biodiesel (De San� , 2008, p. 17) .
Changes on commodity markets
Financializa� on, as explained above, aff ects commodity markets, and as result of this process transforms them. The dynamic economic condi� ons of last two decades enabled a lot of investors origina� ng from fi nancial markets to fl ee into commodity markets in order to diversify their investment por� olios. Although such investments are not new, since the mid-2000s an intense pursuit of commodity investments enabling higher rates of return for fi nancial investors took place, as it was fueled by the environment of low interest rates in the world economy (Alexander & Barbosa, 2007, pp. 46-59) .
The growing interest in commodity markets can be measured by various indicators. One of the most commonly used is the value of open posi� ons on commodity markets. From 2001 the value of capital invested on commodity exchanges has systema� cally risen. The fl ow ofcapital is allocated inalmost all available commodi� es, but the most popular are the ones where markets present the biggest fl uidity, such as oil or gold. From the mid-1990s, in terms of the value of open posi� ons on futures markets, WTI oil quadrupled, natural gas surged threefold and gold grew over two � mes (Dwyer, Gardner & Williams, 2011) . However, the value "e-Finanse" 2016, vol. 12 / nr 4 Jan Żelazny Financialization and commodity market stability The notable rise of number of contracts a� er the year 2005 was enabled by various factors. Undoubtedly, all described drivers of fi nancialisa� on of commodity markets had played some role in this situa� on. Nevertheless, it is also emphasized that the increase of volume of opened contracts has its origin in technological changes on commodity markets. Predominantly this is due to the development of high frequency trading -HFT, with the usage of algorithmic trading. HFT trading was fi rst introduced on commodity exchanges in 2005, when this innova� ve way of trading had already started to play an important role on equity markets (Bicche� & Maystre, 2012, pp. 28-29) . The new technology spread quickly to other markets. For example, a� er introducing electronic trading, future contracts on WTI Oil the volume of contracts increased over three � mes, while in the mean� me the possibility of electronic trading eff ected the decrease of non-electronic trades almost two � mes (Dwyer et al., 2011) .
Apart from fi nancial mo� ves, legisla� on also started to support commodity investments, as in 2000 The Commodity Futures Modernizati on Act which was passed and changed the legisla� on.It amended US deriva� ve markets and brought new possibili� es for over-thecounter (OTC) deriva� ves, which were no longer under jurisdic� on of CFTC. As an eff ect of this new law, OTC trading of deriva� ves could be done without posi� on limits, transac� on disclosure and supervisory obliga� ons (de Schu� er, 2010, p. 5) . This was true especially prior to the outburst of the subprime mortgage crisis in the fall of 2007, in the OTC market commodity deriva� ves. According to data of the Bank of Interna� onal Se� lements (BIS, various issues), the no� onal amount of outstanding OTC commodity deriva� ves rose dras� cally from about 1 trillion USD to 13,5 trillions USD in June 2008. S� ll the same year, as an eff ect of a hike of counterparty risk,
Exhibit1: Futures and op� ons contracts traded on commodity exchanges, January 2005 -December 2015 (number of contracts, billions)
Source: Ackworth,W.(2015) .
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On the other hand, just a� er the crisis the market regulators decided to set up a new surveillance framework for commodity markets, in order to curb the excessive specula� on -above the needs of natural hedging. In the United States and as well in the European Union plenty of new regula� ons have been passed, including MiFID II (Markets in Financial Instruments Direc� ve), MAD II (Market Abuse Direc� ve) direc� ves in the EU andthe Dodd-Frank Act in the USA. In both regions, the main solu� ons introduced were: posi� on limits, post-trade repor� ng, and mandatory clearing of all standardized OTC commodity deriva� ves (Żelazny, 2015) . Although the new laws were meant to be strict, within � me they were loosened. In May 2013, thus a� er only 3 years from publishing Dodd-Frank Act, the CFTC (US Commodity Futures Trading Commission) agreed that the posi� on limits shall not be applicable for the biggest Wall Street investment banks (Cohan, 2013) .
Engineering of new nancial instruments
Inves� ng in commodi� escan be done through various methods. The most tradi� onal one is procuring physical commodi� es for storage purposes, however, this sort of investment is considered profi table only for precious metals. Another way of inves� ng in commodi� es can be buying equi� es of commodity producers, refi ners or merchants. Nevertheless, o� en the correla� on between the equity price of such a company and the market price of their main commodity is low, which occurs mainly due to various strategic decisions of the board, and, as well, random events. For example, in 2010, there was an oil spill from one of the Bri� sh Petroleum oil pla� orms in the Gulf of Mexicowhich resulted in a rise in oil prices and a dras� c drop of BP equity prices. That is why, due to high costs of storage of commodi� es, and various risks and uncertain� es of indirect investments in commodity related equi� es, most of the investors increased their presence on the commodity markets directly.This has been possible thanks to fi nancial engineering, which easily spread from fi nancial markets towards commodity markets.
One of the new ways of inves� ng in commodi� es is to map and refl ect in one's por� olio the weights of commodity indices, such as the Bloomberg Commodity Index (BCOM) or Standard and Poor's Goldman Sachs Commodity Index (S&P GSCI). BCOM value is based on 22 exchange-traded futures on physical commodi� es, split into fi ve sectors: energy (playing a dominant role with about 35%), agriculture, industrial metals, precious metals and livestock. In S&P GSCI the weights of par� cular commodi� es depend on fi ve-year average prices and current world produc� on of a par� cular commodity. The energy sector represents the biggest share as well. Based on the commodity indices mul� ple instruments are constantly created, such us commodity index funds, commodity index-based ETFs (exchange traded funds), ETNs (exchange traded notes), ETCs (exchange traded commodi� es), investment funds (inves� ng in commodi� es only or in commodity-based equi� es), commodity mutual funds, or futures strategy mutual funds (ICI, 2012) . These instruments are traded on exchanges, however, as men� oned previously the over-the-counter market, and other informal markets, also play a vital role in trading commodi� es. As the counterparty risk on OTC markets is higher than on exchanges, mostly only big players act there. The trading concerns either bulk ordering of physical commodi� es or deriva� ves. Those deriva� ves are mostly swaps. However, recently the commodity OTC market is undergoing an interes� ng evolu� on, as a futurisa� on of swaps can be observed. This process is focusing on standardiza� on of off ered swaps, clearing them through exchange clearing houses (i.e. CME Clearing) in order to reduce the counterparty risk, as the clearing house takes over the risk of insolvency of one of the sides of the swap contract (Framularo, 2012) . What is more, the commodity exchanges such as the Chicago Mercan� le Exchange Group (CME Group) and Intercon� nental Exchange (ICE) consequently introduced new cleared swaps on indices and par� cular commodi� es(i.e. soybeans oil, corn) (CME, 2012, p. 2).
Market stability
Before assessing the stability or instability of a par� cular market, there is an urge to defi ne such a term, which is a troublesome ac� vity. The word stable means having the ability to return to equilibrium a� er distor� on. This phrase in an economy is most commonly used while discussing the role of macroeconomic policies and it means to sustain economic growth. However, such an "e-Finanse" 2016, vol. 12 / nr 4 Jan Żelazny
Financialization and commodity market stability
The ar� cle is an eff ect of the project -"Financializa� on-impact on the economy and society"-interna� onal conference, conducted by the University of Informa� on Technology and Management in Rzeszów with Narodowy Bank Polski under the scope of economic educa� on programme understanding of stability may not be suffi cient in this ma� er. Due to connec� ons and similari� es of commodity markets and fi nancial markets, more appropriate will be the usage of the defi ni� ons of fi nancial system stability. Such analysis can be jus� fi ed due to the changes that commodity marketshave undergone in recent years, described in the previous paragraphs.
Prior to the recent fi nancial crisis, stability has been expressed via a lack of instability, which has been explained by ineffi ciencies and distor� ons of the markets in the events of crisis, shocks etc. As emphasized by Schinasi (2004, pp. 3-4) , there was no widely accepted model or analy� cal framework for assessing fi nancial system stability, and thus market stability, as this phenomenon depends on mul� ple factors which might infl uence and characterize it. Although this ideawas published over a decade ago it is s� ll valid, as almost each and every ins� tu� on (i.e. central banks, supervision authori� es) has their own approach and understanding of what is fi nancial stability (IMF, 2011, p. 5; NBP, 2013, p. 20) . Nevertheless, upon the works of Schinasi (2004) and Houben, Kakes and Schinasi (2004) , two concepts of defi ning stability arose: wide and narrow. The wide approach presents only those features of a fi nancial system which one should possess in order to be recognized as stable, in par� cular indica� ng the func� ons which such a system should fulfi ll and under what circumstances. The narrow approach defi nes the stability of fi nancial systems as a lack of fi nancial crisis. The majority of ins� tu� ons favor the wide concept. As defi ned by Schinasi (2004): A fi nancial system is in a range of stability whenever it is capable of facilita� ng (rather than impeding) the performance of an economy, and of dissipa� ng fi nancial imbalances that arise endogenously or as a result of signifi cant adverse and unan� cipated events (p. 8).
In other words, the stability of a fi nancial system is a condi� on, when it fulfi lls its role in a con� nuous and eff ec� ve manner, even in the event of unexpected and adverse shocks of a large scale. This defi ni� on can be easily adapted and adjusted to describe other systems or markets in the world economy, as it is both comprehensive and universal.
The ma� er of economic and market stability is among the top priori� es of market supervisory councils, organiza� ons and en� � es around the globe. As emphasized by the Interna� onal Monetary Fund (IMF, 2015) , promo� ng economic stability is to avoid economic and fi nancial crises, large swings in economic ac� vity, high infl a� on and excessive vola� lity across markets. Instabili� es in each of these areas deepen uncertainty, might discourage investment and thus aff ect economic growth.
M
While discussing fi nancial or market stability, in the literature one mayencounter numerous contribu� ons to the idea that price stability aff ects fi nancial stability. This has been grounded by the work of Schwartz (1995) -also known as the Schwartz hypothesis -and supported later by Bordo, Dueker and Wheelock (2001) and Issing (2003) . However, a group of French researchers -Blot, Creel, Hubert, Labondance, and Saraceno (2015) -upon their comprehensive analysis of 25 diff erent variables with three diff erent methods for the United States and the Eurozone from 1993 to 2012 reject the hypothesis that price stability refl ects fi nancial stability. They argue that the Schwartz hypothesis is not empirically well grounded (especially in the period of the last two decades). What is emphasised by Blot et. al (2015) is that no robust posi� ve link between price stability and fi nancial stability can be observed.
Having that in mind, assessing the stability of commodity markets cannot be determined only by their price vola� lity. Based on the aforemen� oned defi ni� on of stability, at least one more crucial aspect has to be taken into considera� on, for exampleinterdependencies with fi nancial markets. That is why the author decided to inves� gate the vola� lity of commodity prices and equity markets on a daily � me series data from 1991 to 2015. Addi� onally, using the same � me series data the author examined the correla� on coeffi cient among commodity markets and between commodity and equity markets.
R Volatility of commodity prices
Discussing commodity and futures markets, inevitably one will come across the terms of specula� on and vola� lity. Those two separate termsrecently have been connected with each other. A� er the subprime "e-Finanse" 2016, vol. 12 / nr 4 Jan Żelazny
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The ar� cle is an eff ect of the project -"Financializa� on-impact on the economy and society"-interna� onal conference, conducted by the University of Informa� on Technology and Management in Rzeszów with Narodowy Bank Polski under the scope of economic educa� on programme mortgage crisis, publica� ons regarding commodity markets included an idea that excessive specula� on causes vola� lity of commodity markets (FAO, 2009; Jorritsma, 2012; UNCTAD, 2012) .Specula� on itself is necessary to maintain func� oning of commodity markets, and enable hedging ac� vi� es. However, an inadequate or excessive level of specula� on (exceeding the need of tradi� onal hedgers) may lead to distor� ons of price dynamics which may cause problems, but such a level is diffi cult to be recognized on the market (Staritz & Küblböck, 2013) . Vola� lity of commodity prices is clearly visible in Exhibit 2, which combines the prices of major commodi� es, the Bloomberg Commodity Index and as a comparison also the equityStandard and Poor's 500 index. In the analysed period the most signifi cant is the price boom followed by a dras� c drop in prices during the crisis between the years 2007 and 2009. The Bloomberg Commodity Index between these 2 years fi rst rose from around 160 points up to 237 in July 2008 and then dropped by 57% to roughly 102 points in March 2008.
Interes� ngly, while interpre� ng the data another observa� on has to be made. While prior to the year 2006 the commodity prices moved separately, between 2007 and 2013 we can no� ce that they started to move together. This phenomenon is recognized as co-movement of commodity prices.
Co-movement of commodity prices
This topic is not new in economic literature, as it was introduced by Pindyck and Rotemberg (1990) over two decades ago. They analysed the dataset of commodity prices a� er the oil crisis of 1979 and showed a strong posi� ve correla� on between major commodity prices. Of course, it has been put in two ques� ons by Cashin, Mcdermo� and Sco� (1999) almost a decade later, once they added to the exact same calcula� ons the dataset for the 1990s, which was the era of steadiness for commodity prices. Their results disproved the previously men� oned work. The topic came back into vogue during the recent fi nancial crisis. Numerous researchers analysed both the co-movement of commodity prices (Krätschell & Schmidt, 2012; Le Pen & Sevi; 2013; Tang & Xiang, 2010) and as well of commodi� es together with other asset classes, like equi� es (Bicche� & Maystre, 2012) . Of course, depending on the analysed data period and methods used the results diff ered. Nevertheless, the researchers argued that in the years a� er the crisis commodity prices experienced similar trends, even including a co-movement between commodi� es and equi� es. Especially between oil and Exhibit 2: S&P 500 index and commodity prices (in USD per appropriate unit) from January 1991 � ll November 2015
Source: Thomson Reuters, via Thomson Reuters Eikon "e-Finanse" 2016, vol. 12 
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The author of this ar� cle also examined the correla� on coeffi cients among major commodi� es and between the major commodi� es and the S&P 500 equity index. The dataset for the study consistedof daily prices of theBloomberg Commodity Index (BCOM), S&P 500, WTI oil, wheat, soybeans, gold and copper. The results of such correla� on for two periods of � me are presented in Table  1 . The fi rst one is a complete period from January 1991 to November 2015, and the second refl ects the period of recovery straight a� er the crisis from January 2009 to December 2012.
The presented data in Table 1 proves that for the period between 1991 and 2015 a signifi cant posi� ve correla� on exists between major commodi� es (wheat, copper, gold and soybeans) and WTI oil, but not towards those commodi� es and the S&P 500 index represen� ng the equity markets. The situa� on changed during the recovery period a� er the last fi nancial crisis, between 2009 and 2012. In this period the interdependencies between all the studied commodi� es and the S&P 500 index rose, and especially for WTI and gold became signifi cant over 85%. However, what is worth men� oning is that the correla� on coeffi cient between gold and the S&P 500 index for the period of crisis, between 2007 and 2008, is nega� ve and accounts for -32,77%. This can be easily explained, as the plunge started on the equity markets, and capital fl ed to precious metals, especially the gold market, where the ascending trend lasted longer, and the drop in the a� ermath of the crisis was weaker. The signifi cant sale on the gold market began once the equity markets regained momentum, a� er the year 2012.
The trends of a recent rise of correla� on between commodi� es and equity markets have been also observed by the analysts from the Interna� onal Monetary Fund. In their Global Financial Stability Report, they noted that the prices across asset classes are moving increasingly in unison. Such a tendency of global asset prices to move together across markets is nowadays at its highest level since the beginning of the crisis. What is more, the high correla� on remained elevated even during periods of low vola� lity (IMF, 2015a). However, this report examined interdependencies among various asset classes: including equity markets, bond markets (of both developed and emerging economies) and commodity markets.
Co-movement of commodity prices and fi nancial assets play various roles, but lead also to high market interac� on recognized in vola� lity spillovers. As studied recently by Grosche & Heckelei (2014) , during and a� er the recent fi nancial crisis vola� li� es across commodity and fi nancial markets moved increasingly in synchroniza� on with signifi cant parallel jumps. In their results they showed, that the S&P 500 index is the strongest net vola� lity transmi� er across markets, and that the spillovers peak during the crisis periods. This is highly important in assessing its eff ects on market stability, as vola� lity is perceived to serve as a proxy measure of risk which is why substan� alchanges in vola� lity and its spillovers across markets are able to nega� vely impact risk-averse investors (Barunik, Kocenda & Vacha, 2015) .
C
Financializa� on can be named one of the main facilitators of structural changes of commodity markets in the past two decades. The new ways of inves� ng, new mo� ves, and what is most important -new investors, mostly origina� ng from fi nancial markets support the growing interdependencies between commodity and fi nancial markets. This is refl ected in both higher correla� on of The ar� cle is an eff ect of the project -"Financializa� on-impact on the economy and society"-interna� onal conference, conducted by the University of Informa� on Technology and Management in Rzeszów with Narodowy Bank Polski under the scope of economic educa� on programme commodity prices with equi� es and rising vola� lity. Joined together it can also be describedas market interac� on. Such interac� on is refl ected in vola� lity transmission and vola� lity spillovers. Commodity markets should s� ll be perceived as stable and despite their vola� lity they have preserved their role of suppor� ng supply and demand in commodi� es. Nevertheless, the recent changes and growing connec� on to fi nancial market made them more prone to experience instability, which may have harmful results for the real sector of the economy dependent on commodi� es. The results of the study conducted by the author prove that correla� on between equity markets and commodity markets arose to sta� s� cally no� ceable levels in the period of recovery a� er the subprime mortgage crisis (between 2009 and 2012) , while throughout the rest of the examined years were insignifi cant. On the other hand, the correla� ons between major commodi� es were high during the en� re period studied.
The author recognizes the limita� ons of such assessment, and crea� ng a more profound and complex analysis of the infl uences of the ongoing fi nancializa� on and growing interdependencies between commodity and fi nancial markets requires further research.
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